Salinity is one of the biggest challenges that limit the productivity of crops. Therefore, Screening for more tolerant varieties is a top priority of breeders. Landraces are great source for genetic variability that would be used for improvement of new varieties. Thus, in this study five barley landraces genotypes were collected from different locations in the New Valley governorate of Egypt and two check varieties, Giza 123 (salt tolerant) and Beecher (salt sensitive) as a control were evaluated for their potentiality to salt stress tolerance and genetic variability, via exposure of seedlings to series graded salt concentrations course and inter simple sequence repeat (ISSR) molecular marker analysis. Survived seedlings were counted under both nonstress and stress conditions. Highly significant differences were observed among genotypes under salt stress conditions, whereas all genotypes were affected by salinity stress. Seedlings mortality varied among genotypes, where salt sensitive check (Beecher) variety was highly affected. While, L2 had the lowest seedlings death rate and distinct over salt tolerant check variety (Giza 123). Furthermore, ISSR molecular marker techniques were used for study of genetic diversity and similarity relationships among the seven genotypes. The polymorphism was 86.89%. L1 and L5 were the highest similar (0.74) genotypes, but the lowest similarity (0.45) was noted between L4 and Giza 123 genotypes. Moreover, dendrogram analysis gathered the highest salt tolerant genotypes in one group. Superiority of L2 genotype in comparison with check salt tolerant variety suggests that landraces could be beneficial tool for genetic improvement of barley stress tolerant lines.
INTRODUCTION
Barley (Hordeum vulgare L.) is an important cultivated cereal grain in the world. It is belongs to grass family and have a diploid state (2n = 2x = 14), with a large chromosomes (Hori et al., 2005) . Furthermore, It is considered as substantial source for animal food and human feeding in many populations around the world (Newman and Newman, 2006) . In Egypt, barley is cultivated in an area of 208849 feddans with an annual production of 117113 ton in 2010 (AERMAE 2011) . This productivity is limited by many factors such as salinity which considers as one of the vastest environmental stresses whereas, more than 33% out of total cultivated area in Egypt is suffering from salinity (Khatab and Samah, 2013) . Moreover, salinity has adverse effects on plant different growth stages such as germination, plant growth, crop productivity and causing plant death at high levels (Parida and Das, 2005; Dadashi, 2008) . Through impairing many vital plant processes such photosynthesis, transpiration and other biochemical pathways (Kendirli et al., 2005 and Tiwari et al., 2010) . However, there is an essential need to improve barley productivity to overcome the huge demand and consumption. The expansion of cultivated area in the new reclaimed lands needs to grow the most tolerant genotypes for a biotic stress. Therefore, genetic improvement approach is necessary to generate new more tolerant genotypes. In this respect, landraces are one of useful sources for genetic variability that would be used in scientific breeding programs for improving the productivity of new crop varieties (Ceccarelli, 1994 and Newton et al., 2010) . Screening for salt tolerant genotypes is depending on several parameters which widely done during germination and seedling stages (Yousofinia et al., 2012; Sbei et al., 2014 and ElHamamsy and Behairy, 2015) .
Nowadays, molecular markers especially DNA genetic markers have been used in large scale for assessing of genetic diversity among genotypes. Inter simple sequence repeats or ISSR one of the widespread used PCR based molecular markers (Fernández et al., 2002) .
In this study, five barley landraces and two check varieties were screened for their ability to salinity stress tolerance and genetic variability via exposure of seedlings to salinity course and ISSR molecular marker analysis.
MATERIALS AND METHODS

Plant material:
Five barley (Hordeum vulgare L.) landraces namely, L1, L2, L3, L4 and L5 were collected from farmers from different locations in the New Valley governorate of Egypt (Table 1) , and the two check varieties i.e., Giza 123 (salt tolerant) and Beecher (salt sensitive) were used in this study. These two genotypes were provided by Agricultural Research Center, Egyptian ministry of Agriculture. Seeds of each genotype were sown in 6 plastic pots with a diameter 30 cm containing a mixture of Soil and vermiculite (3:1 v/v) and irrigated with tap water under green house conditions. After four days of germination, seedlings density was thinned to 15 seedlings per pot. Then, the total of 42 pots was divided into two groups each of them contained 21 pots, three pots for each genotype and they were distributed randomly. One group was irrigated with tap water (as a control), while the other group watered with series salt concentrations course for each pot which started with 50 mM NaCl for two days, then the NaCl concentration was increased gradually (100, 150, 200, 250 or 275 mM) for three days for each of the three initial concentrations, then followed by six days for 250 mM concentration and three days for the last one (275 mM). After 20 days of salinity treatment, the dead seedlings rate was recorded. The stress susceptibility index (SSI) was calculated using following formula (Fischer and Maurer, 1978) : SSI= [1-(xs/xp)]/[1-(Xs/Xp)], Where, xp and xs are the seedlings survival rate of the genotype under non-stress and stress conditions, respectively. While, Xs is mean values of the seedlings survival rate of all the genotypes under stress conditions but Xp under non-stress condition.
The collected data were statistically analyzed using randomized complete design (RCD) with a three replications. Mean comparisons were performed using Least Significant Differences (L.S.D) test at 5% and 1% levels of probability according to SAS-program (Der and Everittt, 2009 et al., (2004) . 1.5% agarose gels were used for separation of PCR products, followed by ethidium bromide staining to visualize amplified DNA fragments. The detected bands were recorded as 1 (present) and 0 (absent). Nei-Li's similarity index was used for estimation of genetic similarity (Nei and Li, 1979) . A dendrogram was carried out according to the similarity matrix data by unweighted pair group method with arithmatic average (UPGMA) using MEGA program software. This program was also used in accomplishment of cluster analysis.
RESULTS AND DISCUSSIONS
A. Salinity tolerance evaluation:
To study the tolerance ability of collected landraces and the two check varieties for salinity stress, it were subjected to series levels of NaCl at seedling stage and the survived seedling rate was counted. The analysis of variance showed that highly significant variations among genotypes in the survived seedling rate (Table 2) . According the mean performance of the all genotypes, under non-stress condition the all seedlings of all genotypes were alive and the mean rate of all genotypes were 100 %, While under severe salinity stress the rate of survived seedlings was varied among genotypes and ranged from 24.9 (Beecher) to 80 % (L2). Moreover, L2 genotype was more tolerant than salt tolerant check variety (Giza 123) (Table 3 ). In this study screening for salinity was done at seedling stage as performed by many researchers (Dadashi, 2008; Yousofinia et al., 2012; Tabatabaei, 2013; Sbei et al., 2014) . Also, it was observed that the high level of salt concentration increased seedlings death rate as similar with results of Dadashi (2008) who observed that low levels of salinity reduced seedlings shoot growth while at an excessive level significantly reduced seedlings survival rate. However, one of possible reasons for seedlings death under high salt concentration which gives oxidative stress may be due to more accumulation of reactive oxygen species (ROS), which cause cell damage (Vaidyanathan et al., 2003; Foyer and Noctor, 2005) . Therefore, salinity is impairing many vital plant processes such photosynthesis, transpiration and other biochemical pathways (Kendirli et al., 2005 and Tiwari et al., 2010) .
Salinity tolerance estimation was shown in Table  ( 3), the all genotypes categorized into three groups, high salinity tolerance (HST) group which contained two genotype (Giza 123 and L2) had lower rate for salinity sensitivity index (0.49 and 0.42) and survived seedlings rate (77.5 and 80.0 %), respectively. Moderate salinity tolerance (MST) group included genotypes displayed moderate values in the seedlings mortality. The two genotypes (Beecher and L4) which had higher values for salinity sensitivity index (1.6 and 1.5) and survived seedlings rate (24.9 and 27.6 %), respectively were grouped in the last low salinity tolerance (LST) group.
However, using of stress susceptibility index through comparing normal and stress conditions was more useful parameter for detection of more tolerant genotypes (Khodarahmpouret et al., 2011 and Sbei et al., 2014) . 
B-ISSR marker analysis:
To discriminate genetically among evaluated genotypes, nine ISSR primers were utilized in detection of several DNA bands from genomic DNA (Fig. 1) . The size of all detected bands was in between 131 bp and 1240 bp with an average 8.7 bands per primer ( Table 4 ). The maximum number of bands (13 bands) was given by UBC 861 primer and the highest percentage of polymorphism was obtain by UBC 846, UBC 816 and UBC 861 (100 %) for each. While UBC811 primer obtained the minimum bands (6 bands). The total of all obtained bands was 78 bands, 69 of them were polymorphic, with an average of 7.7 polymorphic bands per genotype. The polymorphism proportion extended from 71.43% to 100% with an average of 86.89% (Table 4) . Genetic diversity among barley genotypes via ISSR marker analysis was also performed by El-Awady et al. (2012) ; Khatab and Samah (2013) ; Akladious and Abbas (2014) . Obviously, high polymorphism rate was detected among genotypes and it is consist with several studies, Hou et al. (2005) obtained 98.1 % polymorphism rate, while 92.2 % was observed by Eshghi et al. (2012) and 81.5 % was detected by Khatab and Samah (2013) .
According to ISSR analysis the relationships among all genotypes were measured by a UPGMA cluster analysis of genetic similarity matrices, depending on the Nei-Li's similarity coefficient matrices cluster analysis was achieved and revealed that, L1 and L5 were the most similar genotypes and having of 0.74 similarity value, while Giza 123 and L4 had the lowest value (0.45) ( Table 5) .
Based on dendrogram of genetic distant among all genotypes it distributed them into two main clusters, only the lowest salinity tolerant (L4) genotype was found in the first one. While the second cluster divided into two sub-clusters, the first sub-cluster included sensitive check variety (Beecher), the second subcluster subdivided into two main groups, the first one included L1, L5 and L3 had MST, the other group contained the two highest tolerant genotypes (Giza 123 and L2) genotypes (Fig. 2) . The dendrogram in the current study showed very net model of clustering according to salinity tolerance which revealed that ISSR primers were able to distinguish tolerant genotype. Similar results were recorded in barley by Khatab and Samah (2013) 
CONCLUSION
In this study, five barley landraces genotypes and two check varieties were evaluated for their ability to gradually salinity stress tolerance and genetic diversity via evaluation of seedlings ability to death resistance under stress condition and ISSR molecular marker analysis, respectively. Significant differences were observed among them in their ability to survive under gradually salt stress condition. Whereas, L2 genotype had the highest seedling survival rate and was superior over salt tolerant check variety (Giza 123). Moreover, by using SSI analysis all genotypes were categorized into three groups, high, moderate and low salinity stress tolerant group. Furthermore, ISSR molecular analysis had an efficient ability to detect genetic variability among all varieties. In addition, they were properly able to distinguish the highest salinity tolerant varieties. However, our results suggested that landraces could be a beneficial source for genetic variability to obtain barley tolerant lines in breeding program.
